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Abstract 

Due to the emergence of future transportation technologies 
represented by autonomous driving, people's manual driving 
will be transformed into a state where people and vehicles 
drive together, or as a term used in this PhD research: co-driv- 
ing, which implies that we need to pay attention to the im- 
pact of the artificial agency of vehicles on the sense of agen- 
cy of drivers. In addition, the traditional state of kinesthetic 
integration of driver and car in driving is considered an impor- 
tant source of driving pleasure (Sheller, 2004), and the prom- 
inence of car agency means that the agency involved in the 
activity of driving will be redistributed, which will break this 
driver-car assemblage (Dant, 2004, 2014) in driving practice 
(Shove et al, 2012). At the same time, intelligent & connected 
vehicles are also thought to offer increasingly multisensory, 
multimodal interactive experiences (Tan et al., 2020), which 
may in part also provide design materials for innovative new 
patterns of people's driving pleasure. 

This PhD research focuses on the above-mentioned fu- 
ture driving scenarios and aims to draw on a combination of 
methods from Reflective Lifeworld Research (Dahlberg et al., 
2008), Anticipatory Ethnography (Lindgren et al., 2021; Lind- 
ley et al, 2014) and Research through Design (Zimmerman et 
al, 2007) to explore: 

1. How does access to driving pleasure correlate with 
driver's need for sense of agency in different driving 
contexts with/in autonomous vehicles of different 
levels of automation? 

2. How can we design for people's driving pleasure in the 
future co-driving practice based on the above under- 
standing? 


Taking a practical approach to conducting this PhD study, the 
focus would be on the so-called smart cockpit (Sun et al. 
2018) as the context of human-machine interface (HMI). As 
such, this PhD aims to generate a guideline/set of principles 
on designing for future car HMI for driving pleasure with a fo- 
cus on the driver's sense of agency in different driving condi- 
tions with corresponding design tactics. 
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Research Background 

This is an industrial PAD program based on the cooperation 
with a local car design consultancy, with the original aim of 
exploring the design of future automotive user experience 
for driver emotions in future mobility context. Such a context 
involves disruptive technologies including autonomous vehi- 
cles (AVs) and electric vehicles (EVs). 

In the era of manual cars, human agency is highlighted 
in the human-car relation (Dant, 2014). However, with the 
emergence of AVs, car driving will be transformed into a state 
where people and cars drive together, which is called co-driv- 
ing (Walch et al., 2016) in this PhD and brings about the redis- 
tribution of agency in existing driving practice (Shove et al., 
2012) and the impact of the artificial agency of cars on the 
sense of agency (SOA) of drivers. Here, SOA refers to “the feel- 
ing of controlling external events” (Wen et al., 2019, p. 2). As 
such, AVs does harm to the driving pleasure of human drivers 
(Casidy et al., 2021; Eckoldt et al, 2012). Specifically, AVs sub- 
vert the kinesthesis of driver’s taking the car as an extension 
of the human body to feel the motion in the manual driving 
mode (Kim, 2021). 

Besides, it has been shown that different driving con- 
texts have an impact on whether drivers choose to use ADAS 
features (Orlovska et al, 2020), and driving pleasure means 
differently for human drivers in different driving contexts, 
whether for manual driving (Hagman, 2010) or autonomous 
driving (Bjørner, 2019). But in extant literature, the relation- 
ship between driving pleasure and the needs of SoA in differ- 
ent driving contexts is still vague. 

This PhD research focuses on the future co-driving social 
practices and exploring implications of designing for people's 
driving pleasure in the future co-driving practice with differ- 
ent needs of SoA in different driving contexts. 

Apart from the AVs technology, as the main factor that 
motivating this PhD research, the ethical consideration on 
sustainability focuses this research on EVs for their envi- 
ronmental friendliness. As such, it is hoped to contribute to 
the popularity of EVs by improving the user experience of 
co-driving practice. In addition, this study can be a case to ex- 
plore other practices related to car-usage from a social prac- 
tice perspective, such as car sharing practice. 


Theoretical Roots 

By recognizing the agency of future cars in the co-driving 
practice, this PhD research posits itself in the emerging en- 
tanglement HCI wave, which highlights the attention on 
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non-human agency (Frauenberger, 2019) and recognizes the 
potential contribution as for the more-than-human design 
(Giaccardi & Redstr6m, 2020). 

To be more compatible with the ontology of co-perfor- 
mance, this PhD study also considers co-driving as a social 
practice (Shove et al, 2012), which is treated as a unit for 
understanding and analyzing society (ibid.). Moreover, the 
co-driving practice can be taken as a specific example of 
co-performance (Kuijer & Giaccardi, 2018) by driver and fu- 
ture cars, which, as Kuijer and Giaccardi suggest, “consid- 
ers artefacts as capable of performing and exerting agency 
together with people in the carrying on of social practices.” 
(2018, p. 4). Besides, co-driving can also be taken as a type of 
human-agent/machine collaboration (Bratman, 1992). 


Research Questions 
Two main research questions (RQs) are motivating this PhD 
research: 

1. How does access to driving pleasure correlate with 
driver's need for sense of agency in different co-driv- 
ing contexts with/in autonomous vehicles of different 
levels of automation? 

2. How could we design for people's driving pleasure in 
the future co-driving practice based on the above un- 
derstanding? 


Research Methods & Expected Outputs 
Given the constraints of people’s access to high-level AVs, 
the RQs can be divided into two phases, present and future 
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Figure 1. Research methods for elements among research questions. 


with corresponding research approach, as shown in Figure 1. 

For the present phase of RQ1, this PhD research would be 
based primarily on Dahlberg et. al’s phenomenological ap- 
proach of reflective lifeworld research (2008) to understand 
how SoA affects people's driving pleasure in different driving 
contexts under the influence of currently available low-lev- 
el AV technologies. For the future, anticipatory ethnography 
(Lindley et al., 2014) based on design fiction and design eth- 
nography (Pink et al, 2022) would be conducted. Built on the 
set of design fiction prototypes, design ethnography meth- 
ods including in-experience observation and post-experi- 
ence interview with participants. 

With the findings from RQ1, RQ2 would be explored via the 
research through design approach (Zimmerman et al., 2007). 
As a result, this PhD aims to generate a guideline/set of princi- 
ples on designing for future car HMI for driving pleasure with 
a focus on driver's SOA in different driving contexts with cor- 
responding design tactics. 
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